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Description 

The pr sent invention relates to a linear induc- 
tion m tor and in particular to the primary 
member of such a motor. 

The principle of a linear induction motor is well 
known and it consists basically of a primary 
member and a secondary member. One of the 
members is fixed and power is supplied to the 
primary member to induce an electromotive force 
upon the secondary member to cause relative 
movement between the two members. In this way 
motion can be obtained without the need for 
torque transmitting devices as used with conven- 
tional motors. 

It has been proposed to use linear induction 
motors in a wide variety of applications and some 
use has been made of such motors. However their 
widespread use in the transportation field has 
been limited although considerable research and 
development has been conducted on such motors 
for this particular application. One problem 
encountered with the use of such motors in the 
transportation field is the energy dissipated as 
heat by the motor and the problems associated 
with the removal of this heat. 

The primary member of such a motor usually 
comprises a core that carries an electrical wind- 
ing. The winding has a number of turns spaced 
apart along the core and extending transverse 
thereto. Each turn has an end winding projecting 
laterally from opposite sides of the core, and 
including a knuckle portion to reverse the direc- 
tion of the winding. Because of the rigorous 
environment in which the motors are intended to 
operate in the transportation field, it is necessary 
to protect these end windings. It is therefore 
found necessary to fit side cover assemblies that 
extend along either side of the core and encom- 
pass the end windings. A primary member of this 
type is disclosed, for example, in 
US — A — 4,131,812. 

Some form of cooling is generally provided for 
the motor winding, but hitherto the side covers 
have hindered cooling of the end windings with 
the result that exceptionally high temperatures 
are frequently encountered within the side cover. 
In order to achieve an acceptable motor life this, 
in turn, results in the need for a higher grade of 
electrical insulation on the coils. However, this 
leads to reduced spacing between the adjacent 
turns of the coil and a further hindrance to the 
cooling of the end windings. Thus the reliability of 
a linear induction motor that is intended for this 
particular application has been less than accept- 
able due to the thermally induced failures of the 
electrical insulation and the motor windings. 

The present inventor has established that the 
closely spaced end windings in a primary 
member of the type disclosed in 
US— A— 4,131,812 tend to dissipate the greatest 
proportion of energy in the form f heat. Accord- 
ing to one aspect of the present invention the 
co ling means for the motor winding of the 
primary member is characterised in that it com- 



prises a plurality of fans locat d on opposite sides 
f the core and outboard thereof for directing air 
through the side cover assemblies to cool th end 
windings. 

5 According to another aspect of the present 
invention, the core is located between a pair of 
spaced parallel frame members and supported 
thereby, and the means for cooling the core and 
winding is characterised by a first set of cooling 

10 elements located between the frame members to 
extract heat from the core, and a second set of 
cooling elements located outboard of the frame 
members and to either side thereof to extract heat 
from the end windings. 

15 By providing the cooling system outboard of 
the core of the motor it is possible to direct 
cooling air efficiently over the end windings of the 
coils and thus ensure that heat is dissipated 
effectively. The reduction in internal temperature 

20 encountered within the side covers reduces the 
operating criteria for the insulation and permits a 
less bulky material to be used. This increases the 
spacing between adjacent coils to enhance the 
cooling of the coils. 

25 Preferably baffle means are provided between 
the side cover and the coil end turns to direct the 
air between the coils rather than around the ends 
and thereby improve the heat transfer from the 
coils to the cooling air. 

30 An embodiment to the invention will now be 
described by way of example only in the accom- 
panying drawings in which: 

Figure 1 is a diagrammatic illustration of a 
linear induction motor installed on a vehicle. 

35 Figure 2 is a perspective view of the underside 
of the primary member of the motor shown in 
Figure 1 with portions removed for clarity. 

Figure 3 is a perspective view from above of the 
frame used in the primary member shown in 

40 Figure 2. 

Figure 4 is a perspective view showing a por- 
tion of the frame shown in Figure 3 with covers 
fitted. 

Figure 5 is a side view of the primary member 
45 shown in Figure 2. 

Figure 6 is an enlarged view of a portion of the 
core shown in the side view of Figure 5. 

Figure 7 is a section of one of the windings 
shown in Figure 6 on an enlarged scale. 
so Figure 8 is a section on the line 8 — 8 of Figure 5. 
Figure 9 is a section on the line 9 — 9 of Figure 8. 
Figure 10 is a plan view of the primary member 
shown in Figure 2. 
Figure 11 is a section on the line 11—11 of 
55 Figure 10. 

Figure 12 is a section on the line 12—12 of 
.Figure 10. 

Referring to Figure 1, a vehicle 10 is supported 
on a truck 12 that is guided by a rail track 14. The 

60 truck 1 2 carries the primary member 1 6 of a linear 
induction motor that r ceives power from a way- 
side rail 18 thr ugh a pick up 20. A secondary 
member 22, commonly referred to as a reaction 
rail, is located between the rails 14 beneath the 

€5 primary member 16. Upon the application of 
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power to the primary member 16 a thrust is 
developed between the reaction rail 22 and the 
primary member 16 to pr pelth vehicle along the 
rail 14. 

The details of the primary member 16 can best 
be seen in Figure 2. The primary member 16 
comprises a frame 24 that supports a central core 
26. A winding 28 is arranged on the core and 
projects laterally to both sides of the core. A side 
cover assembly 30 is mounted on the frame 24 and 
encompasses the portions of the winding project- 
ing laterally from the core 26. 

The frame 24 can best be seen in Figures 3 and 5. 
The frame 24 comprises a pair of spaced parallel 
frame members 32 that extend between outboard 
and inboard end plates 34,46 respectively. Each of 
the end plates 34, 46 extends above and below the 
frame members 32 and an upper horizontal plate 
36 projects from the upper edge of end plate 34. A 
skirt 38 depends from the horizontal plate 36 to 
form a housing 40. Located within the housing 40 
and secured thereto are a pair of scraper blades 42 
that project below the housing 40 to remove debris 
from the reaction rail 22. 

A horizontal plate 44 (Figure 5) is welded to the 
inboard end plate 46 and has a skirt 48 depending 
therefrom. The skirt and end plate define a hollow 
housing 50 through which electrical cables may be 
run between opposite sides of the primary 
member. 

A pair of suspension brackets 52, 54 are 
mounted at opposite ends of the frame members 
32 adjacent the inboard and outboard end plates 
46, 34 respectively. The suspension brackets 52, 54 
are in the form of castings and the bracket 52 has a 
pair of longitudinally extending webs 56 that each 
receive a spherical bearing 58. The bracket 54 has a 
generally transverse web 60 that extends between 
and projects to either side of the frame members 
32. A spherical bearing 62 is received in the web 60 
between the frame members 32 and similar bear- 
ings 64, 66 are received in the web 60 on either side 
of the frame members. The bearings 58, 62, 64 and 
66 provide suspension points to connect the frame 
and thereby the primary memberto the underside 
of the truck 12. 

Thrust from the primary member to the vehicle 
is transmitted through a bracket 68 that is located 
between the frame members 32. The bracket 68 
has an upstanding clevis 70 that is connected to a 
suitable point on the truck to transmit thrust 
between the truck and the motor. 

Projecting laterally from the frame members 32 
are a plurality of outriggers 72 each of which has a 
generally triangular shape with a horizontal upper 
surface 74 and a pair of downwardly inclined lower 
surfaces 76, 78 respectively. A stringer 80 is 
welded to the terminal portion of each of the 
outriggers 74 to extend generally parallel to the 
frame members 32 between the outriggers. An 
angle member 82 is also welded to the stringer 80 

n the side opposite to the frame member 32 and 
extends beyond either nd of the stringer to the 
end plates 34, 36. The angle member 82 serves as 
an abutment to the side cover assembly 30. 



An elongate tubular support member 84 is 
welded to the outriggers 72 at the junction 
between the lower surfac s 76, 78 t ext nd 
gen rally parallel to th frame memb rs 32 
5 between the end plates 34, 46. The support 
member 84 provides a support for the lateral 
portions of the windings that extend beyond the 
core 26. 

As shown in figures 2, and 5 through 9, the c re 

10 26 is laminated from a plurality of thin vertical 
plates 88 that extend generally parallel to the 
frame members 32. The plates 88 are formed from 
magnetic steel having an insulating coating on 
each exterior surface. The plates 88 are located 

15 between the frame members 32 and are secured to 
one another and to the frame members by tie bolts 
89. Each of the plates 88 projects below the lower 
edge of the frame members 32 and has teeth 90 
depending therefrom to define a plurality f 

20 transverse slots 92. The teeth 90 are undercut on 
their vertical edges adjacent the lower ends 
thereof to provide a dovetail groove 94. 

Each of the slots 92 receives a portion of the 
winding 28. The winding consists of a number f 

25 coils 96 which have a pair of generally parallel 
portions 98 interconnected by an end winding 1 00. 
The end winding 100 is bent as indicated at 102 
(Figures 2 and 8) to provide a knuckle that reverses 
the direction of the coil. The parallel portions 98 

30 are spaced apart along the longitudinal axis and 
are received in corresponding slots 92. The plane 
of the coils 96 is inclined to the horizontal and, 
except at the extreme ends of the core 26, each of 
the slots 92 will receive the parallel portions 98 of 

35 two coils 96 stacked one above the other. As b st 
seen in Figure 6, to retain the parallel portions 98 in 
the slot 92, a wedge mem ber 1 04 is provided which 
cooperates with the dovetail grooves 94 to prevent 
vertical movement within the slot. At the extreme 

40 ends of the core 26 whre only one coil is received in 
the slots 92, a filler block is utilised to retain the 
coils within the slot 

A pair of liners 106, 108 are provided between 
the wedge and the lower surface of the coil to 

45 provide protection for the insulation on each of the 
coils. One of the liners 106 is formed from a 
material sold under the trade name NOMEX and 
the other liner 108 is made from a material sold 
under the trade name name GLASTIC. 

so The formation of each of the coils is best seen in 
Figure 7. Each coil 96 consists of a plurality of turns 
of a conductor 1 10 with successive turns insulated 
from one another. The conductor 110 is of 
generally rectangular cross-section and the 

55 successive turns are stacked relative to one 
another to form a generally rectangular cross- 
section for the conductor. Each of the turns is 
wrapped in a layer of 5 ml dacron tape 116. The 
turns 1 1 0 ar stacked in two arrays side by sideand 

60 separated by a spine 1 14 made from NOMEX of a 
thickness of 20 mill. A pair of channel members 
118, 120 formed from 10 mill NOMEX material are 
placed from opposite directions over the stacked 
turns 110 to pr vide two additional layers of 

65 insulation t p and bottom and the whole ass mbly 
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then wrapped in 7 mill polyglass tape with a 50% 
overlap between successive passes of the tape. In 
this way lectrical insulation between adjacent 
turns and between adjac nt coils is provided in a 
compact manner. 

With the coils 96 installed within the slots 92, the 
end winding 100 project laterally beyond the frame 
members 32. As can be seen in Figure 8, the end 
winding 1 00 are supported by the support member 
84 that is provided with a projecting flange 120 on 
its underside. The end winding 100 is attached to 
the support member 84 by wire 122 that is 
wrappedaroundih&supportmember 84,.a Dacron. 
pad 121 and around the coil end winding 100. 
Dacron spacers 123 are provided at this point 
between the end winding of the coils to negate 
vibration at the ties and consequent loosening of 
the support and/or wear of the insulation. 

in order to protect the laterally extending end 
winding 1 00 of the coils 96 the side cover assembly 
30 is fitted along the length of the primary member 
to encompass the end winding 100 and is best 
seen in figures 4 and 8. Each of the side cover 
assemblies 30 comprises a lower cover 1 24 and an 
upper cover 1 26. The lower cover 124 is supported 
at one end by the angle member 82 and at the 
opposite end by the alternate ones of the wedges 
104. The upper edge 128 of the lower member 124 
is bent outwardly to provide a stiffening rib and a 
gasket 130 inserted between the angle member 82 
and the lower cover 124. Bolts 132 pass through 
the lower cover 124 and are threaded into the 
stringer 80 to secure the lower cover. 

The lower cover 124 has a vertical portion 134 
and a horizontal portion 136 that are inter- 
connected by an arcuate portion 138. The upper 
edge 128 of the vertical portion 134 is bent 
outwardly to provide a stiffening rib 140 and bolts 
132 pass through the upper edge 128 and into 
threaded holes 142 in the stringer 80 to secure the 
upper edge 128 of the lower cover 124. The 
horizontal portion 136 of the lower cover 124 is 
jogged at opposite marginal edges as indicated by 
reference numerals 146 and 148. Portions of the 
depressed portion 150 between the jogs 146, 148 
are removed to provide an aperture 152. A mesh 
154 is located within the depression 150 and 
covers the aperture 152 to prevent the ingress of 
extraneous material. 

The inner edge 156 of the horizontal portion 136 
Is secured in a notch 158 formed on the upper 
surface of the wedges 104. The inner edge 56 fits 
between the liner 108 and the wedge 104 and is 
securely held without physically contacting the 
undersurface of the coil 96 and a sealing strip 159 
(Figure 4) is located on the interior of the lower side 
covers at opposite ends to seal against the lower 
surface of end plates 34, and 36. As can best be 
seeninFigur 9,thewedg s 104 are provided with 
the notches 158 at one end only. The wedges are 
staggered along the primary member with the 
notches 158 n adjacent wedges pr jecting to 
opposite sides of the c re 26. In this way support is 
provided for opposite sides of th cor 26 for each 
of the lower side covers 124. 



Th upper side cover 126 has a pair of inboard 
and outboard v rtical flanges 1 60, 1 62 respectively 
interconnected by a horizontal portion 164. A 
gasket 166 is carried by the I wer edge of the 

5 outboard vertical flange 162 and rests against the 
upper surface of the angle member 82. Bolts 168 
pass through the outboard flange 162 and are 
secured to weld nuts 170 attached to the interior of 
the stringer 80. 

10 The inboard vertical flange 160 is secured to the 
frame member 32 by bolts 172 that are received in 
threaded bores 174 in the frame member 32. A 
gas.kel.^ ^s ^ member 
32 and the inboard flange 160 to seal the upper 

15 side cover 1 26. The upper side cover 1 26 does not 
extend the full length of the frame members 32 but 
terminates prior to the suspension brackets 52, 54. 
End plates 178 (Figure 4) seal the ends of the side 
cover and are supported on respective ones of the 

20 outriggers 72. The balance of the coils are covered 
by deck plates 180 that are simply planar sheets 
secured by set screws 182 to the outrigger and end 
plate 44. 

To provide cooling for the turns located within 
25 the side cover assembly 30, the cooling arrange- 
ment shown in Figures 8 and 10—12 is used. Fans 

183 are mounted on the horizontal portion 164 of 
the upper side cover 126 between the outriggers 
72. Each of the fans is located beneath an aperture 

30 184 in the horizontal portion and is secured to the 
horizontal portion by bolts 186. The apertures 184 
are covered by expanded metal mesh 188 to 
prevent the ingress of extraneous material. The 
fans 183 are commercially available units available 

35 from Rotron and incorporate a thermal protection 
device to prevent overheating of the fan motor if 
the fan is stalled by, for example, the ingress of 
snow. The fans 1 83 draw air through the apertures 

184 and blow it across the end winding 100 of the 
40 coils 96. Air is then expelled through the apertures 

152 in the lower cover 124. A baffle in the form of 
an air dam 194 (Figure 8) is located on the arcuate 
portion 138 to direct air between the adjacent end 
winding 100 rather than around the outside of the 

45 end winding 100. The air dam is formed from a 
synthetic rubber strip and runs the entire length of 
the cover 124. It is spaced from the end coil 
sufficiently to avoid contact with end coil during 
operation, but sufficiently close to ensure that air 

50 flow between the end coil and the air dam is 
restricted. Typically a spacing of 3 mm has proved 
satisfactory. 

To provide cooling for the core 26 a pair of fan 
assemblies 196, 198are located between the frame 

55 members 32 above the core 26. Each of the fan 
assemblies 196 has a sheet metal bracket 200 to 
secure it to the frame members and to direct air 
along the upper surface of the core. Bolts 203 
extend through the frame members 32 and pass 

60 through spacers 204 and into apertures in a 
downwardly projection flange 206 of the bracket 
200. Each bracket 200 has front and rear exten- 
si ns 201, 202 respectively that extend between 
the brackets 52—68 and 68—54 to provide a 

65 substantially continuous baffle above the core 26. 
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This acts to direct air along the core between the 
tram members 32. 

During operation of the primary member elec- 
trical energy flowing to the c ilspr duces a thrust 
between the primary and secondary members. 
The heating effect of the energy in the coils 
causes the temperature within the side cover 
assemblies 30 to increase. To avoid excessive 
temperatures being encountered the fans 183 
provide air through the side cover assembly 30 
which is directed by the baffle 194 between 
adjacent coils of the winding 28. This effectively 
maintains the temperature within the side cover 
at reasonable limits. The second set of cooling 
elements provided by the fans 196 and 198 are 
effective to extract heat from the core although 
the heat generated in this zone tends to be less 
than that generated in the end winding of the 
coils. 

Air flow between the coils is facilitated by the 
insulation system shown in Figure 6 which pro- 
vides a compact yet effective insulation to 
maximize the free space between the coils and 
increase the air flow therethrough. The side cover 
assemblies 30 can be readily removed for main- 
tenance and the plurality of fans used at each side 
of the motor ensures continued cooling in the 
event that one fan fails. 

Claims 

1. A primary member (16) for a linear induction 
motor comprising: an elongate core (26); a motor 
winding (28) having a plurality of turns (96) 
spaced apart along said core and extending trans- 
versely thereto, said turns (96) each having an 
end winding (100) projecting from opposite sides 
of said core (26) and each including a knuckle 
portion (102) to reverse the direction of said 
winding (100); a pair of side cover assemblies (30) 
extending along said core (26) on either side 
thereof and encompassing said end winding 
(100); and means (183, 196, 198) for cooling the 
motor winding (28) characterised in that the 
cooling means comprises a plurality of fans (183) 
located on opposite sides of said core (26) and 
outboard thereof for directing air through said 
side cover assemblies (30) to cool said end wind- 
ing (100). 

2. A primary member according to claim 1 
wherein baffle means (194) are located between 
said end winding (100) and said side covers (30) 
to direct the cooling air between the adjacent end 
windings (100). 

3. A primary member according to claim 2 
wherein said fans (183) direct cooling air from one 
side of a respective cover (30) to the other side 
and outlet means (152) are provided on said other 
side to permit egr ss of the co ling air. 

4. A primary member according to claim 3 
wherein each f said outlet means (1 52) is located 
opposite said fans (183). 

5. A primary member according to claim 3 
wherein said core is positioned between a pair of 
frame members (32) and each said side cover 



assembly (30) is supported on a r spective utrig- 
ger assembly (72) ext nding transversely from 
said frame members (32). 

6. A primary member acc rding to claim 5 
5 wherein said fans (183) are supported by said 

outrigger assemblies (72). 

7. A primary member according to claim 6 
wherein each of said cover assemblies (30) 
includes first (126) and second (124) elements, 

10 each of said elements (126, 124) having one edge 
terminating adjacent to said core (26) and an 
opposite edge supported by said outrigger 
assembly (72). 

8. A primary member according to claim 7 
is wherein said fans (183) are mounted on said first 

element (126). 

9. A primary member according to claim 8 
wherein outlet apertures (152) are provided on 
said second elements (124) to permit egress of air 

20 from said side covers (30). 

10. A primary member according to claim 9 
wherein said outlet apertures (152) are: opposite 
said fans (183). 

11. A primary member according to claim 10 
25 wherein said outrigger assembly (72) includes a 

stringer (80) extending generally parallel to said 
frame members (32) and spaced therefrom and 
said opposite edges are connected to said 
stringer. 

30 12. A primary member according to claim 11 
wherein said baffle means (194) is attached to the 
interior of said second element (124) and extends 
generally parallel to said frame member (32). 

13. A primary member according to claim 11 
35 wherein said stringer (80) is connected to said 

frame member (32) by transverse beams and a 
support member (84) extends between said 
beams generally parallel to said frame members 
(32), said end winding (100) of said turns (96) 
40 being connected to said support member (84) 
intermediate the ends thereof. 

14. A primary member according to claim 2 
wherein further fans (196, 198) are located adja- 
cent said core (26) to direct air over said core. 

45 15. A primary member according to claim 14 
wherein said core (26) is supported between a 
pair of frame members (32) and said further fans 
(196, 198) are located between said frame mem- 
bers. 

so 16. A primary member (16) for a linear induc- 
tion motor comprising a frame (24) having a pair 
of spaced parallel frame members (32), a core (26} 
located between said frame members (32) and 
supported thereby, a motor winding (28) carried 

55 by said core (26) and including a plurality of turns 
(96) spaced apart along said core (26) and extend- 
ing transverse thereto, each of said turns (96) 
including a pair of parallel portions (98) supported 
by said core (26) and interconnected by an end 

60 winding (100) projecting beyond said core (26) on 
opposite sides thereof and having a direction 
reversing knuckle portion (102), a pair of side 
cover assemblies (30) extending along said core 
(26) on either side thereof to cover said end 

55 windings (100), and cooling means (183, 136, 198) 



5 



EP 0174 783 B1 



10 



f r cooling said core (26) and winding (28), 
characterised in that said cooling means com- 
prises a first set of cooling elements (196, 198) 
located between said frame members (32) to 
extract heat from said core (26) and a second set 
of cooling elements (183) located outboard of said 
frame members (32) and to either side thereof to 
extract heat from said end windings (100). 

17. A primary member according to claim 16 
wherein said second set of cooling elements 
includes a fan (183) for directing a flow of cooling 
air through the interior of each of said side cover 
■*assembliesi(30):i 



18. A primary member according to claim 17 
wherein each side cover assembly (30) includes 
an air inlet (184) and an air outlet (152) on 
opposed portions thereof and said fan (183) 
causes air to flow from said inlet (184) across said 
end winding (100) to said outlet. 

19. A primary member according to claim 18 
wherein baffle means (194) are located within 
each of said side covers assemblies (30) to direct 
air across said end winding (100). 

20. A primary member according to claim 18 
wherein a plurality of fans (183) are located on 
each side of said core. 

21. A primary member according to claim 20 
wherein said fans (183) are mounted on a first 
part (126) of said side cover assembly (30) and 
said outlet (152) is monted on a second part (124) 
of said side cover, an outrigger assembly (72) 
being provided on said frame members (32) to 
interconnect said first and second parts outboard 
of said end winding (100). 

22. A primary member according to any one of 
the claims 16—21 wherein the core (26) has a 
lower surface with a plurality of transverse slots 
for receiving said parallel portions (98) of the 
winding turns (96). 

Patentanspruche 

1. Primarteil (16) fur einen linearen Induktions- 
motor, welche aufweist: einen langlichen Kern 
(26); eine Motorwicklung (28), die eine Mehrzahl 
von Windungen (96) hat, die in einem Abstand 
langs des Kerns vorgesehen sind und in Querrich- 
tung hierzu verlaufen, wobei die Windungen (96) 
jeweils eine Endwicklung (100) haben, die von 
den gegenuberliegenden Seiten des Kerns (26) 
vorsteht und jeweils einen Knieabschnltt (102) zur 
Umkehr der Richtung der Wicklng (100) haben; 
ein Paar von Seitenabdeckanordnungen (30), die 
langs des Kerns (26) auf jeder Seite desselben 
verlaufen und die Endwicklung (100) umgeben; 
und eine Einrichtung (183, 196, 198) zum Kuhlen 
der Motorwicklung (28), dadurch gekennzeichnet, 
daft die Kuhleinrichtung eine Mehrzahl von LGf- 
tereinrichtungen (183) aufweist, die auf den 
gegenub rliegenden Seiten des Kerns (26) und 
aufc rhalb d sselben zur Lenkung von Luft durch 
die Seitenabdeckanordnungen (30) zum Kuhlen 
der Endwicklung (100) vorgesehen sind. 

2. Primarteil nach Anspruch 1, bei d m ein 
Ablenkeinrichtung (194) zwischen der Endwick- 



lung (100) und den Seitenabdeckungen (30) vor- 
g sehen ist, um die Kuhlluft zwischen die benach- 
barten Endwicklungen (100) zu lenken. 
3. Primart il nach Anspruch 2, bei dem die 
5. Luftereinrichtungen (183) Kuhlluft von einer Seito 
einer zugeordneten Abdeckung (30) zu der ande- 
ren Seite lenken und eine AuslaBeinrichtung (152) 
auf der anderen Seite vorgesehen ist, um den 
Austritt der Kuhlluft zu ermoglichen. 
10 4. Primarteil nach Anspruch 3, bei dem die 
AuslaBeinrichtung (152) den Luftereinrichtungen 
(183) gegenuberliegend vorgesehen ist. 
^5..Brima | fteilnach.Anspruc^^ 
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zwischen einem Paar von Rahmenteilen (32) liegt 
und jede Seitenabdeckanordnungen (30) auf einer 
zugeordneten Auslegeranordnung (72) abgestOtzt 
ist, die sich ausgehend von den Rahmenteilen 
(32) in Querrichtung erstreckt. 

6. Primarteil nach Anspruch 5, bei dem die 
Luftereinrichtungen (183) mit Hilfe der Auslegera- 
nordnungen (72) gelagert sind. 

7. Primarteil nach Anspruch 6, bei dem jede 
Seitenabdeckanordnungen (30) erste (126) und 
zweite (124) Elemente umfaSt, jedes Element 

25 (126, 124) einen Rand hat, das in der Nahe des 
Kerns (26) endet und einen gegenuberliegenden 
Rand hat, der mittels der Auslegeranordnung (72) 
abgestOtzt ist. 

8. Primarteil nach Anspruch 7, bei dem die 
30 Luftereinrichtungen (183) auf dem ersten Element 

(126) angebracht sind. 

9. Primarteil nach Anspruch 8, bei dem Ausla- 
fcdffnungen (152) auf dem zweiten Element (124) 
vorgesehen sind, um den Austritt von Luft aus 

35 den Seitenabdeckungen (30) zu ermoglichen. 

10. Primarteil nach Anspruch 9, bei dem die 
AuslaBoffnungen (152) den Luftereinrichtungen 
(183) gegenuberliegen. 

11. Primarteil nach Anspruch 10, bei dem die 
40 Auslegeranordnung (72) einen Langstrager bzw. 

einen Gleisbalken (80) umfaBt, der im allgemei- 
nen parallel zu den Rahmenteilen (32) und in 
einem Abstand zu diesen verlSuft, und bei dem 
die gegenuberliegenden Rander mit dem Langs- 
45 trager verbunden sind. 

12. Primarteil nach Anspruch 11, bei dem die 
Ablenkeinrichtung (194) an dem Innern des zwei- 
ten Elements (124) angebracht ist und im allge- 
meinen parallel zu dem Rahmenteil (32) velauft. 

so 13. Primarteil nach Anspruch 11, bei dem der 
Langstrager (80) mit dem Rahmenteil (32) uber 
Quertrager verbunden ist, und ein Tragteil (84) 
zwischen den TrSgern im allgemeinen parallel zu 
den Rahmenteilen (32) verlauft, wobei die End- 

55 wickling (100) der Windungen (96) mit dem Trag- 
teil (84) zwischen dessen Enden verbunden ist 

14. Primarteil nach Anspruch 2, bei dem weitere 
LOftereinrichtungen (196, 198) ini der Nine des 
Kerns (26) vorgesehen sind, um Luft uber den 

60 Kern zu lenken. 

15. Primarteil nach Anspruch 14, bei dem de 
Kern (26) zwischen einem Paar von Rahmenteilen 
(32) abgestOtzt ist und die weitere Luftereinrich- 
tung (196, 198) zwischen den Rahmenteilen 

65 liegen. 
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16. Prim3rteil (16) fur einen linear n Indukti ns- 
motor, der einen Rahmen (24), der ein Paar von im 
Abstand angeordneten, paralielen Rahmenteile 
(32) hat, einen Kern (36), der zwischen den Rahm- 
enteilen (32) vorgesehen ist und durch diese 
abgestutzt ist, eine Motorwicklung (28), die vom 
Kern (26) getragen wird und eine Mehrzahl von 
Windungen (96) enthalt, die in einem Abstand 
tangs des Kerns (26) vorgesehen sind und quer zu 
diesem verlaufen, wobei jede Windung (96) ein 
Paar von paralielen Abschnitten (98) umfafM, die 
am Kern (26) abgestutzt sind und die Ober eine 
Endwicklung (100) miteinander verbunden sind, 
die fiber denn Kern (26) an gegenuberliegenden 
Seiten desselben vorsteht und einen Knieab- 
schnitt (102) zur Richtungsumkehr hat, ein Paar 
von Seitenabdeckanordnungen (30), die langs des 
Kerns (26) auf jeder Seite desselben verlaufen, um 
die Endwicklungen (100) abzudeen und Kuhlein- 
richtungen 1183, 196, 198) zum Kuhlen de Kerns 
(26) und der Wicklung (28) aufweist, dadurch 
gekennzeichnet, da(£ die KGhleinrichtungen einen 
ersten Satz von Kuhlelementen (196, 198) aufwei- 
sen, die zwischen den Rahmenteilen (32) vorgese- 
hen sind, um WSrme vom Kern* (27) abzuziehen, 
und einen zweiten Satz von KGhlelementen (183) 
aufweist, der auSerhal der Rahmenteile (32) sowie 
auf jeder Seite vorgesehen sind, um WSrme von 
den Endwicklungen (100) abzufuhren. 

17. Primirteil nach Anspruch 16, bet dem der 
zweite Satz von Kuhlelementen eine Luftereinrich- 
tung (183) zum Lenken eines Stroms der Kuhlluft 
durch das Innere der jeweiligen Seitenabdeckan- 
ordnungen (30) umfafM. 

18. Prim3rteil nach Anspruch 17, bei dem die 
Seitenabdeckanordnung (30) einen LufteinlaB 
(184) und einen LuftauslaB (152) auf gegenuberlie- 
genden Teilen aufweist, und daE die Lttftereinrich- 
tung (183) bewirkt, da& Luft von dem EinlaB (184) 
uber die Endwicklung (100) zu dem AuslaBstromt. 

19. Primirteil nach Anspruch 18, bei dem die 
Ablenkeinrichtung (194) jeweils innerhalb der 
Seitenabdeckanordnungen (194) vorgesehen 
sind, um Luft uber die Endwicklung (100) zu letten. 

20. Primarteil nach Anspruch 18, bei dem eine 
Mehrzahl von Luftereinrichtungen (183) auf jeder 
Seite des Kerns vorgesehen ist. 

21. Prim§rteil nach Anspruch 20, bei dem die 
Luftereinrichtungen (183) an einem ersten Tell (26) 
der Seitenabdeckanordnung (30) angebracht sind 
und der AuslaS (152) auf einem zweiten Teil (124) 
de Seitenabdeckung angebracht ist, wobei eine 
Auslegeranordnung (72) auf den Rahmenteilen 
(32) als Zwischenverbindung fur die ersten und 
zweiten Teile au&erhalb der Endwicklng (100) 
vorgesehen ist. 

22. Primarteil nach einem de AnsprQche 16 bis 
21, bei dem der Kern (26) eine untere Flache mit 
einer Mehrzahl v n Querschlitzen zu Aufnahme 
der paralielen Abschnitte (98) der Wicklungswin- 
dungen (96) hat. 

Revendicatlons 

1. Un element primaire (16) pour un m teur 



Unfair ainducti nc mportant:unn yau allonge" 
(26); un enroulement de moteur (28) comportant 
une plurality de spires (96) espacees le long dudit 
noyau et s'6t ndant transversaiement a celui-ci, 

s lesdites spires (96) comportant chacune un enrou- 
lement extreme (100) faisant saillie des cdtes 
opposes dudit noyau (26) et comportant chacune 
une partie de liaison (102) pour inverser le sens 
dudit enroulement (100); une paire d'ensembles 

10 couvercles lateraux (30) s'etendant le long dudit 
noyau (26) de chaque cdt£ de celui-ci et renfermant 
ledit enroulement extreme (100); et des moyens 
(183, 196, 198) pour refroidir I'enroulement de 
moteur (28), caracte>ise en ce que les moyens de 

15 refroidissement component une plural ite de venti- 
late urs (183) situes de part et d'autre dudit noyau 
(26) et i I'extSrieur de celui-ci pour diriger I'air a 
travers lesdits ensembles couvercles lateYaux (30) 
pour refroidir iedit enroulement extreme (100). 

20 2. Un 6l6ment primaire selon ta revendication 1, 
dans lequel des moyens d£flecteurs (194) sont 
situ§s entre ledit enroulement extreme (100) et 
lesdits couvercles lateraux (30) pour diriger Tairde 
refroidissement ente les enroulements extremes 

25 adjacents (100). 

3. Un eM6ment primaire selon la revendication 2, 
dans lequel lesdits ventilateurs (183) dirigent I'air 
de refroidissement d'un c6t6 d'un couvercle res- 
pectif (30) a I'autre cdt6, et des moyens de sortie 

30 (152) sont pr£vus sur ledit autre cdt§ pour permet- 
tre la sortie de I'air de refroidissement. 

4. Un element primaire selon la revendication 3, 
dans lequel chacun desdits moyens de sortie {152) 
est situ6 a I'opposd desdits ventilateurs (183). 

35 5. Un 6l6ment primaire selon la revendication 3, 
dans lequel ledit noyau est situe* entre une paire 
d'e!6ments de bStl (32) et chacun desdits ensem- 
bles couvercles lateraux (30) est support^ sur un 
ensemble support en 6querre (72) 'etendant trans- 

40 versalement a partir desdits elements de bati (32). 
6. Un 6l6ment primaire selon la revendication 5, 
dans lequel lesdits ventilateurs (183) sont sup* 
ported par lesdits ensembles de supports en 
equerre (72). 

45 7. Un eM6ment primaire selon la revendication 6, 
dans lequel chacun desdits ensembles couvercles 
lateraux (30) comporte un premier (126) et un 
second (124) elements, chacun desdits elements 
(126, 124) presentant un bord qui se termine en 

so adjacence audit noyau (26) et un bord oppose 
support^ par ledit ensemble support en Equerre 
(72). 

8. Un element primaire selon la revendication 7, 
dans lequel lesdits ventilateurs (183) sont months 

55 sur ledit premier element (126). 

9. Un 6l6ment primaire selon la revendication 8, 
dans lequel des ouvertures de sortie (152) sont 
prevues sur lesdits seconds elements (124) pour 
permettre la sortie de I'air hors desdits couvercles 

60 lateraux (30). 

10. Un element primaire selon la revendication 
9, dans lequel lesdites ouvertures de sortie (152) 
sont a I'oppose dedits ventilateurs (183). 

11. Un 6l6ment primaire selon la revendication 
65 10, dans lequel ledit ens mble de supp rt en 
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6querre (72) comporte un raidisseur (80) s'gten- 
dant d'une manure g6n6rale parallelement aux- 
dits elements de bati (32) et espac6 de c ux-ci t 
lesdits bords opposes sont reli 's audit raidisseur. 

12. Un element primaire selon la revendication 
11, dans lequel lesdits moyens deflecteurs (194) 
sont assujettis a I'intSrieure dudit second element 
(124) ets'6tendent d'un maniere g6n6rale paralle- 
lement audit Element de bati (32). 

13. Un element primaire selon la revendication 
11, dans lequel (edit raidisseur (80) est reli 6 audit 
Element de bati (32) par des poutres transversales 
et un Element de support (84) s'&end entre 
lesdites poutres dans ('ensemble parallelement 
auxdits elements de bati (32), ledit enroulement 
extreme (100) desdites spire (96) etant reiie audit 
element support (84) entre ses extr§mit6s. 

14. Un element primaire selon la revendication 
2, dans lequel d'autres ventilateurs (196, 198) sont 
prevus au voisipage dudit noyau (26) pour dinger 
I'air sur ledit noyau. 

15. Un element primaire selon la revendication 
14, dans lequel ledit noyau (26) est support^ par 
une paire d'eM6ments de bati (32) et lesdits autres 
ventilateurs (196, 198) sont disposes entre lesdits 
elements de b§ti. 

16. Un element primaire (16) pour un moteur 
Iineaire a induction comportant un biti (24) pre- 
sentant une paire d'etements de biti espac6s 
paralleles, un noyau (26) situe* entre lesdits eM6- 
ments de bati (32) et supports par ceux-ci, un 
enroulement moteur (28) porte par ledit noyau 
(26) et comportant une pluralite de spires (96) 
espac6es lelong dudit noyau (26) et s'etendant 
transversalement a celui-ci, chacune desdites 
spires (96) comportant une paire de parties paral- 
leles (98) supportees par ledit noyau (26) et 
interconnectees par un enroulement d'extr6mit6 
(100) faisant saillie au-dela dudit noyau (26) de 
part et d'autre de celui-ci et comportant une partie 
de liaison (102) d'inversion de sens, une paire 
d'ensembies couvercles late>aux (30) s'6tendant 
le long dudit noyau (26) de part et d'autre de celui- 
ci pour recouvrir lesdits enroulements extr§mes 
(100), et des moyens de refroidissement (183, 196, 
198) pour refroidir lesdits noyau (26) et enroule- 
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ment (28), caracterise* en ce que lesdits moyens 
de refroidissem nt component un premier 
ensemble d"l6ments de refroidissement (196, 
198) situes ente lesdits eMSments de bati (32) pour 
extraire la chaleur dudit noyau (26), et un second 
ensemble d'etements de refroidissement (183) 
situe* a l'exte>ieure desdits Pigments de bdti (32) et 
de chaque c6t6 de ceux-ci pour extraire la chaleur 
desdits enroulements extremes (100). 

17. Un Stement primaire selon la revendication 

16, dans lequel ledit second ensemble d'€I6ments 
de refroidissement comporte un ventilateur (183) 
pour dinger un courant d'air de refroidissement a 
I'intdrieure de chacun desdits ensembles couver- 
cles tateraux (30). 

18. Un element primaire selon la revendication 

17, dans lequel chaque §l£ment couvercle lateral 
(30) comporte une entr§e d'air (184) et une sortie 
d'air (152) sur ses parties opposSes, et ledit 
ventilateur (183) fait passer I'air depuis ladite 
entr6e (184), a travers ledit enroulement extreme 
(100), jusqu'a ladite sortie. 

19. Un 6tement primaire selon la revendication 

18, dans lequel des moyens deflecteurs (194) sont 
situ6s a I'intSrieure de chacun dedits ensembles 
couvercles late>aux (30) pour dinger I'air a travers 
ledit enroulement extreme (100). 

20. Un eM6ment primaire selon la revendication 
18, dans lequel une plurality de ventilateurs (183) 
son disposes de chaque cote* dudit noyau. 

21. Un element primaire seion la revendication 
(20), dans lequel lesdits ventilateurs (183) sont 
months sur une premiere partie (126) dudit 
ensemble couvercle lateral (30), et ladite sortie 
(152) est mont€e sur bune seconde partie (124) 
dudit couvercle lateral, un ensemble de supports 
en gquerre (72) §tant prevu sur lesdits elements 
de bati (32) pour relier lesdites premiere et 
seconde parties a I'exterieur dudit enroulement 
extr§me (100). 

22. Un 6I6ment primaire selon I'une quelcon- 
que des revendications 16 a 21, dans lequel le 
noyau (26) pr6sente une surface infe>ieure com- 
portant une pluralitie de rainures transversales 
pour recevoir lesdites partie paralleles (98) des 
spires d'enroulement (96). 



50 



55 



60 



8 



EP 0 174 783 B1 




FIG. 1 




FIG. 2. 




3 




4 



EP 0 174 783 B1 




EP 0 174 783 B1 




EP 0 174 783 B1 




7 



EP 0 174 783 B1 




J 

BP 0 174 783 B1 




FIG. 9 
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